Attorney Docketing No.: 10^^05271 (NET01) 

14 



CLAIMS / 

What is claimed is: / 

1 . A method of detecting a transmission from a primary cellular 
transmitter, the primary cellular transmitter transmitting on at least one channel frequency 
and being located in the vicinity of one or more secondary cellular transmitters, the method 
comprising the steps of: / 

recording transmissions at a particular location for a minimum period 
of time, the particular location being within a footprint of the primary cellular transmitter but 
also being subject to receiving transmissions from one or more secondary cellular 
transmitters, the minimum period of time being the amount of/fime necessary to ensure that at 
least one transmission from the primary cellular transmitter/is recorded; 

transforming the re corded transmissions from a time domain to 
generate a frequency domain representationbf the recorded transmissions; 

examining the frequency ctoniain representation of the recorded 
transmissions by measuring the peak signaHeveT at a particular offset from each channel 
frequency, the particular offset being^he location that an unmodulated signal would appear 
from the frequency; and y\ \ / \ 

identifying the largest peak signal as a transmission from the primary cellular 
transmitter. / \ 1 

2. The method of claim 1 , wherein the transforming step includes 
performing a fast Fourier limited to a bandwidth of approximately 500Hz. 

3. The method of claim 1, wherein the transmissions from the primary 
and secondary cellulajnransmitters are performed as transmission bursts and the transforming 
step includes performing a fast Fourier transform limited to a bandwidth of approximately 
500Hz and a times period ranging from 1/2 to 2/3 of the time required to transmit a burst. 

/ 4. The method of claim 1, wherein the transmissions from the primary 
and secondary cellular transmitters periodically include an FCCH transmission and the 
minimuna period of time is the time required to ensure the reception of at least one FCCH 
transmission from the primary cellular transmitter. 
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5. The method of claim 1, wherein the cellular transmitters are baged on 
the GSM technology and the step of recording transmissions at a particular locatioj/ for a 
minimum period of time further comprises recording data for 89 TDMA burstsywith BCCH 
carriers determined by each carriers timing relative to the sample. / 

6. A method of detecting an FCCH transmission froni a primary cellular 
transmitter, the primary cellular transmitter transmitting on at least cmq channel frequency 
and being located in the vicinity of one or more secondary cellula^transmitter, the FCCH 
transmission being a known sequence, the method comprising \me steps of: 

recording transmissions at a particula/location for a minimum period 
of time, the particular location being within a footprint afihe primary cellular transmitter but 
also being subject to receiving transmissions from one'or more secondary cellular 
transmitters, the minimum periodof timVbeing the/amount of time necessary to ensure that at 
least one FCCH transmission from the primary cellular transmitter is recorded; 

for each channel frequency^demodulating the recorded transmission 
and correlating the demodulated tra\ismiss^on4gainst the known sequence; 

measuring the pe^signal of the results of each multiplication; and 

identifying th^far^est peak signal as the FCCH transmission for the 
primary cellular transmitter. 

7. A method of detecting the base station color code for a primary cellular 
transmitter, the primary cellular transmitter transmitting on at least one channel frequency 
and being located in the vicinity of one or more secondary cellular transmitter, the method 
comprising the steps oy 

/ recording transmissions at a particular location for a minimum period 
of time, the particular location being within a footprint of the primary cellular transmitter but 
also being subject to receiving transmissions from one or more secondary cellular 
transmittersythe minimum period of time being the amount, of time necessary to ensure that at 
least one forward control channel transmission from the primary cellular transmitter is 
recorded; 

/ performing a fast Fourier transform on the recorded transmissions to 

generate a frequency domain representation of the recorded transmissions, the fast Fourier 
transform having a bandwidth of approximately 500Hz and a time period ranging from 1/2 to 
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2/3 of the burst time; 

examining the frequency domain representation of the recorded 
transmissions to identify the peak signal level at a particular offset from each channel 
frequency and the start time, the particular offset being the location that an unmodulated 
5 signal would appear from the frequency; 

identifying the largest peak signal as the forwaroVcontrol channel for 
the primary cellular transmitter; 

locating the transmission of a synchronization burst, the 
synchronization burst being offset a certain amount of time from the start time; and 
10 extracting the base station color code worn the synchronization burst. 

3-. 8. The method of claim 7, wherein two synchronization bursts are 

L H identified, each synchronization burst identifying a separate base station color code, further 

m 

gj comprising the steps of: 

5 examining the trainings^qufence of the forward control channel burst 

My I 
ri 1 15 associated with each synchronization burst; 

M= I \ 

_ if the forward control channelMc^snot include the broadcast channel 

training sequence, then reject the base station colprxode as a candidate. 
N= \ X / \ 

III 9. A method of detecjMg a forward control channel transmission from a 

primary cellular transmitter, the prim^^cellWar transmitten^ransmitting on at least one 
20 channel frequency and being located in the\icmity of one or more secondary cellular 
transmitter, the forward control channel transmission be a string of zeros causing signal 
energy to appear at a particular offset from the channel frequency, the method comprising the 
steps of: 

recording transmissions at a particular location for a minimum period 
25 of time, the particular location being within a footprint of the primary cellular transmitter but 
also being subject to/receiving transmissions from one or more secondary cellular 
transmitters, the minimum period of time being the amount of time necessary to ensure that at 
least one forwara control channel transmission from the primary cellular transmitter is 
recorded; 

for each channel frequency, multiplying the recorded transmissions by 
a sine wave', the sine wave having a frequency that is equal to the channel frequency plus the 
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particular offset; y 

measuring the peak signal of the results of each multiplication and the 
start time; / 

identifying the largest peak signal as the forward control channel for 
the primary cellular transmitter; / 

locating the transmission of a synchronization hurst, the 
synchronization burst being offset a certain amount of time from therstart time; and 

extracting the base station color code fronVthe synchronization burst. 

10. A method of optimizing channel configurations within a cellular 
network, the cellular network including a plurality of cellsAvith each cell having at least one 
cellular transmitter, the method comprising the steps oft 

recording fransrnrsskms at a plurality of locations within a particular 
cell of the plurality of cells for a minimum pd^od/bf time, the minimum period of time being 
the amount of time necessary to ensure the recoraation of essential information; 
for each of tneWurality of locations: 

process the recordediransmissions to identify the cellular 
transmitter associated with each transmresioif; \ 

identifVtneurequency and signal level of each transmission; 
and / \\ 

if/me frequency of a first transmission that is not associated 
with the cellular transmitter in the particular cell is equal to the frequency of a second 
transmission that is associated with the cellular transmitter in the particular cell, and the 
signal level of the first transmission exceeds a threshold value, then remove the frequency 
from one of the cellular transmitter that is not associated with the particular cell or the cellular 
transmitter that is associated with the particular cell. 

/l . The method of claim 10, wherein the step of processing the recorded 
transmissions to identify the cellular transmitter associated with each transmission comprises 
measuring/the angle of arrival of the transmission and comparing the angle of arrival 
information with the particular location of the plurality of locations and the location of the 
cellular transmitter within each of the plurality of cells. 
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12. The method of claim 10, wherein the step of recording transmissions 
at a plurality of locations further comprises recording the longitude and latitude of/each of the 
plurality of locations and the step of processing the recorded transmissions to identify the 
cellular transmitter associated with each transmission comprises comparing me longitude and 
latitude of the transmission for a particular location with the longitude anp latitude of the 
transmitters. 

13. The method of claim 10, wherein the signal/u-ansmission levels at each 
of the plurality of locations for each of the cellular transmitters in each of the plurality of cells 
is predicted, and the step of processing the recorded transmissions to identify the cellular 
transmitter associated with each transmission comprises comparing the measured signal 
strength with the predicted signal transmission levels. 



fti 14. The method of c 



of the cellular transmitters is known Tel 
|jy of processing the recorded transmissioi 



(aim 10, w^«nthe^6cations of each of the plurality 
ative to each ^pfme'plurality of locations, and the step 
to identify the cellurarstransmitter associated with 
f 4 * 15 each transmission comprises utilizing th^immg characteristics of the received transmission. 

jtj 1 5 . A method for calfculafing the capacity of a cellular network having a 

plurality of cells with at least one ce^ular transmitter in each of the plurality of cells, the 
Ep method comprising the steps of: 

^ receiving/configuration information, the configuration information 

20 identifying the channel frequencies assigned to each cellular transmitter in the cellular 
network; 

^asuring the signal level of each cellular transmitter within the 

cellular network; 

identifying an interference level within the cellular network by 
25 comparing the m/asured signal level of each cellular transmitter within the cellular network 
to identify any/eo-channel interference; 

comparing the interference level within the network to a desired 

maximurn/level; 

if the interference level exceeds the desired maximum level, decreasing 
30 the loading of the cellular network; and 
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if the interference level is less than desired maximum level increasing 
the loading of the cellular network. / 

16. The method of claim 15, further comprising the steps of: 
estimating the signal strength of each of the plurality of cellular 

transmitters within the cellular network affected by altering the loading of the cellular 
network based on the configuration information and any changes io the configuration 
information necessary to alter the loading of the cellular network; 

modifying the previously measured signal levels within the cellular 
network that based on the estimations; / 

identifying a new interference Wei within the cellular network by 
comparing the modified signal level of each cellular ^transmitter within the cellular network to 
identify any co-channel interference; ana >V 

continuing from the comparing step with the new interference level. 

17. An apparatus for\neasWng the signal energy at a plurality of locations 
within a cellular network, the signal energy being transmitted by any of a plurality of cellular 
transmitters within the cellular network^heW>paratus comprising: 

a wide band raeeiver hVving a signal input and a down converter 
output; / \ 

a processing unit; 

20 an analog to digital converter having an analog input coupled to the 

down converter output of the wide band receiver and a digital output coupled to the 
processing unit; / 

at memory device coupled to the processing unit; 
/ a digital signal processor coupled to the processing unit and the 
25 memory device; / '' 

/ a program module including instructions that when executed by the 
processing unit enable the processing unit to be operative to tune the wide band receiver to a 
desired center frequency; 

/ the wide band receiver being operative to receive a radio frequency 

30 signal and down convert radio frequency signal to an intermediate frequency signal; 
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the analog to digital converter being operative to receive the 
intermediate frequency signal and create a digitized representation of the inteiyfediate 
frequency signal; / 

the processing unit being operative to receive the digitized 
representation of the intermediate frequency signal and store the digitized representation of 
the intermediate frequency signal into the memory device; and / 

the digital signal processing unit being operative to read the digitized 
representation of the intermediate signal from the memory device and extract system 
characteristic data, the system characteristic data at least identifying the frequency and signal 
strength of the frequency received at a particular location./ 

1 8. The apparatus of claim 17 wherein the wide band receiver is operative 
band limit the intermediate frequency-^gaal to approximately 10 MHz. 

19. A system fof measuring m^signal strength characteristics within a 
cellular network comprising: "\\ / / 

a plurality of efemilar/rransmlttersrfeach cellular transmitter being 
operative to transmit an identifying ^lgW; the identifying signal being separate from the 
signals transmitted for cellular commutations within the cellular network; 

at each of a plurality o£ locations within the cellular network, taking a 
wide band measurement of the signal energy; and 

examining the measured signal energy for any identifying signals and 
for each such identifying signal, record the signal strength of the received identifying signal 
and based on the characteristics of the identifying signal, record the identity of the cellular 
transmitter. / 

20. / An apparatus for measuring the signal energy at a plurality of locations 
within a cellular network, the signal energy being sourced by any of a plurality of cellular 
transmitters witinn the cellular network, the apparatus comprising: 

/ a wide band receiver having a signal input and a down converter 

output; / 

/ a processing unit; 

/ a memory device coupled to the processing unit; 

/ a digital signal processor coupled to the processing unit; 
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a program module including instructions that when executedJby the 
processing unit enable the processing unit to be operative to tune the wide band^eceiver to a 
desired channel; 

the wide band receiver being operative to receive a/adio frequency and 
down convert the radio frequency signal to an intermediate frequency sfgnal; 

the processing unit being operative to direct tHe intermediate frequency 
signal to the digital signal processing unit; and 

the digital signal processing unit beingXperative to process the 
intermediate frequency signal to identify systenTch^acterigtic data, the system characteristic 
data at minimum identifying cellular transrrfltter originating ah identifying signal and signal 
strength of the identifying signal. 



m 
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21. A method of detectingUnmsmfssions frwn a cellular transmitter, the 
cellular transmitter transmitting on at least o^pniannel frequency, the method comprising the 
steps of: 

recording transmissions at aNfoarticular location for a minimum period 
of time, the minimum period of time being the amount of time necessary to ensure that at 
least one transmission from the primary cellular transmitter is recorded; 

transforming the recorded transmissions from a time domain to 
generate a frequency domain representation of the recorded transmissions; 

nining the frequency domain representation of the recorded 
transmissions by measuring the peak signal level at a particular offset from each channel 
frequency, the particular offset being the location that an unmodulated signal would appear 
from the frequency; and 

identifying the largest peak signal as an FCCH for the cellular transmitter. 



